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(57) Abstract: The invention relates to a method for manufacturing 
a roll coating onto a roll frame (1). which coating comprises a base 
layer (2) on the roll frame (1) and a surface layer (3) on the base 
layer (2). The base layer (2) is brought to its final form after the sur- 
face layer (3) has been formed and cured or solidified. The surface 
layer (3) is formed on the base layer (2) and cured or soHdified after 
the base layer (2) has been formed on the roll frame (1). 
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A method for manufacturing a coating for a roll 

This invention relates to a method for manufacturing a roll coating onto 
a roll frame, which coating comprises a base layer on the roil frame 
and a surface layer on the base layer, and In which method the base 
layer Is brought to Its final form after the surface layer has been formed 
and cured or solidified. 

In many l<nown roll manufacturing methods there is the problem that 
residual stresses remain in the roil coating material in connection with 
the manufacture. The residual stresses cause the usage time of the 
roils to shorten, because the residual stresses may cause the stress 
endurance of the coating material to be exceeded, in which case initial 
cracks form in the coating material, or permanent deformations. 

The problems connected to residual stresses have been aimed to be 
solved by forming the coating layer as a pipe first, by fitting it on the roll 
frame, and by casting a layer combining the inner wall of the pipe and 
the outer surface of the roll frame between the pipe and the frame wall. 

Problems related to the roll coating layers have also been aimed to be 
solved by adding fillers or reinforcement fibres to them. However, the 
filler causes excess hardness of the roll surface and the reinforcement 
fibres mark on the surface of the paper. 

In the following, solutions connected to prior art are described. 

Publication US 5,091 ,027 presents a manufacturing method of a hard 
roll. A fibre material, which is impregnated with a heat-setting resin, is 
rolled around the metal core of the roll. A hollow cylinder is formed of 
the heat-setting synthetic resin in a mould, which cylinder is cured. The 
metal core coated with fibre material is set inside the hollow cylinder. A 
ring-like space remains between the inner surface of the hollow 
cylinder and the fibre layer, to which space is sprayed an adhesive. 
The adhesive is cured, in which case the metal core coated with the 
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fibre material and the inner surface of the cylinder are attached to each 
other. 

Publication US 6,409,645 presents a method for how the layers can be 
removed from the roll frame. The roll Is manufactured In such a manner 
that first a removable layer is formed. After that, a polymer material 
layer is formed. A layer of compressible material can be formed 
between the removable layer and the polymer material layer. The 
compressible layer may have an advantageous effect on the stresses 
formed during manufacture, because it may shrink more than the 
polymer material layer. 

Publication US 4,368,568 presents a manufacturing method for a roll 
coated with an elastomer material, wherein a non woven fabric band Is 
impregnated with heat-setting resin and fine inorganic powder, the 
nonwoven fabric band is rolled around the metal core of the roll from 
one end to the other under stress, the heat-setting resin is cured, and 
an elastomer material layer is formed on the nonwoven fabric layer- 
Publication EP 0083301 presents a method for manufacturing a roll 
with a resilient surface. The roll has a metallic core, onto which Is set a 
coating, which is fomied of an elastomer outer layer and an inner 
hardener layer. Adhesive is sprayed with pressure between the core 
and the coating. 

Publication US 5,753,165 presents a method where the roll frame is 
upright and a layer of heat-setting resin is cast between the roll frame 
and the outer cylindrical layer. Both cooling and heating are used in the 
process. 

Publication US 6,328,681 presents a roll, which comprises a cylindrical 
core, an adhesive layer, and a coating layer. In the coating layer there 
is a base layer of a polymer material, a connection layer, and a top 
layer, which comprises elastomer material and a polyethylene mixture 
containing a very high molecular weight. 
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The method according to the Invention is an improvement in the roll 
manufacturing technique. The method according to the invention is 
characterized in that the surface layer is formed on the base layer and 
cured or solidified after the base layer has been formed on the roll 
frame. 

The residual stresses of a roll manufactured by means of the method 
according to the invention can be reduced, and thus the performance 
of the polymer coating can be improved. All the layers of the coating 
can be processed directly without a separate surface layer 
manufacture, machining, setting of the surface layer on the roll frame, 
and the casting of the base layer. When the base layer is formed on 
the roll frame before the surface layer, it can be ensured that the base 
layer material exists in all the intended places below the surface layer. 
Since the surface layer does not at any point need to be a separate 
pipe, It can be manufactured thinner than before. The roll manufacture 
becomes cheaper than before with the method according to the 
invention, and extensive material savings are reached with the method. 

A roll manufactured by means of the method according to the Invention 
can be, for example, a calender roll, but other suitable usages come 
into question as well. 

A roll manufactured by means of the method according to the invention 
comprises a roll frame, a base layer and a surface layer. There can be 
several mutually different layers in the base and surface layers. 

The base layer may comprise mutually different polymer material 
layers, advantageously there are two of these layers, or the base layer 
may comprise at least one polymer material layer and at least one 
reinforcement layer. The polymer material layer is generally plastic 
material. The reinforcement layer can, when it is set on the roll frame, 
be a free-space-containing woven structure formed, for example, of 
high strength fibres. The reinforcement layer can also be impregnated 
with polymer material in such a manner that the polymer material fills 
the above-mentioned free space. The reinforcement fibres of the 
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reinforcement layer can be, for example, of fibreglass, carbon fibre or 
para-aramide fibre. Advantageously, but, however, not necessarily, the 
reinforcement layer is in the form of a woven fabric. One task of the 
reinforcement layer is to keep the different layers of the roll together. 

The surface layer comprises at least one polymer material layer, which 
may be heat-setting or thermoplastic. The material of the surface layer 
is selected in such a manner that its processing and curing 
temperature is lower than that of the topmost polymer material of the 
base layer. 

in the method according to the invention the coating layers of the roll 
are formed sequentially from the inside to the out, and directly on the 
roll frame, i.e. layers manufactured separately as a pipe are not 
attached on the roll frame. The surface layer can be manufactured, for 
example, by coiling, casting, or extrusion. 

According to a first embodiment of the invention, the base layer is 
formed of a free-space-containing reinforcement layer and a polymer 
material layer. The processing temperature of the polymer material 
layer of the base layer is higher than the processing temperature of the 
surface layer. When the surface layer is already heat-treated, it shrinks 
against the base layer. Thus, heat is brought from the inside of the roll 
frame, in which case the polymer material layer of the base layer 
changes into liquid, and polymer material transfers, because of the 
stress caused by the surface layer shrinking, to a free space, for 
example, between the threads of the woven fabric. The liquid polymer 
material is cured by means of heat or solidified by cooling, depending 
on whether the polymer material is heat-setting or thermoplastic. When 
the polymer material layer of the base layer combines with the 
reinforcement layer, the residual stress of the surface layer is removed 
or diminishes significantly. 

According to a second embodiment of the invention, the base layer Is 
formed of at least two polymer material layers, of which at least one 
can be a layer cured by fibres or structures formed of them. In other 
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words, the layer comprises polymer material and reinforcement fibres. 
The layer closest to the roll frame can be a fibre-reinforced or non- 
reinforced layer, and the polymer material In it is provided with a good 
adhesive ability both to the roll frame and the next polymer material 
layer. In the base layer there is also at least one layer manufactured of 
a material that shrinks when polymerized, the processing temperature 
of which is higher than that of the surface layer. When the surface layer 
is already heat-treated, it shrinks against the base layer. Thus, heat is 
brought from the inside of the roll frame, in which case the polymer 
material layer of the base layer becomes liquid, is cured and shrinks 
when cured. The residual stress of the surface layer is removed or 
diminishes significantly when the thickness of the base layer is 
reduced. 

In the following, the invention is described by means of drawings, in 
which 

Fig. 1 shows a roll manufactured by means of the method 
according to the invention in cross-section, and 

Fig. 2 shows another roll manufactured by means of the method 
according to the Invention in cross-section. 

Figure 1 shows a roll manufactured means of the method according to 
the invention. The roll comprises a roll frame 1 and a coating. The 
coating comprises a base layer 2 and a surface layer 3. The structure 
of the roll frame 1 may vary, but in all cases there is a possibility to 
bring heat to it from the inside, for example via longitudinal channels. 
The base layer 2 comprises a reinforcement layer 4 and a polymer 
material layer 5. In Fig. 1 the polymer material layer 5 is against the roll 
frame, but the structure is also possible in such a manner that the 
reinforcement layer 4 is against the roll frame 1, and the polymer 
material layer 5 is on the reinforcement layer 4. 

The roll coating is manufactured by means of the method according to 
the invention In such a manner that a polymer material layer 5 Is 
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applied on the roll frame 1 , which layer Is solid after application. A free- 
space-containing reinforcement layer 4, such as a woven fabric formed 
of high strength fibres, is set onto the polymer material layer 5. The 
upper surface 4a of the reinforcement layer is sealed with such 
polymer material, whose adhesiveness to the surface layer 3 is good. 

The surface layer 3 is applied onto the reinforcement layer 4 and cured 
by heat, in which case the surface layer 3 shrinl<s against the 
reinforcement layer 4. After this, the roll frame 1 Is heated in such a 
manner that the polymer material layer 5 becomes liquid and the 
polymer material fills the free space of the reinforcement layer 4 
because of the stress caused by the shrinl<ing of the surface layer 3. 
The residual stress of the surface layer 3 decreases in connection with 
the event in question. 

The roll frame 1 can be heated, for example, by induction heating, 
liquid, or gas. The material of the polymer material layer 5 may be 
heat-setting or thermoplastic. The heat-setting material melts and cures 
in heat, a thermoplastic polymer melts in heat and solidifies . when 
cooling. A suitable material to be used in the polymer material layer 5 
can be, for example, of the type mentioned In the publication WO 
98/11166. 

Figure 2 shows a roll manufactured by means of the method according 
to the invention. The roll comprises a roll frame 1 and a coating. The 
coating comprises a base layer 2 and a surface layer 3. The structure 
of the roll frame 1 may vary, but in all cases there is a possibility to 
bring heat to It, for example via longitudinal channels. The base layer 3 
comprises an adhesive layer 7 and a middle layer 8. The adhesive 
layer 7 may be of polymer material or a combination of a polymer 
material and a structure formed of reinforcement fibres. Onto the 
adhesive layer 7 is applied the middle layer 8. Onto the middle layer 8 
is applied the surface layer 3, whose processing temperature is lower 
than that of the middle layer 8. The surface layer 3 is cured with heat 
and let cool, in which case shrinking stress state is formed in the 
surface layer 3. 
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After this, heat Is brought to the roll frame, in which case the middle 
layer 1 first melts into liquid and after that cures. When curing, the 
specific capacity of the polymer material of the middle layer diminishes, 
in which case the stress status of the surface layer 3 decreases. A 
suitable material for the middle layer 8 can be, for example a cyclic 
butylene terephthalate (CBT™ Resins, Cyclics Corporation, USA). The 
material of the middle layer is characterized in that it shrinks when 
cured or polymerized. 

The invention is not restricted to the description above, but it may vary 
within the scope of the claims. 
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Claims: 

1 . A method for manufacturing a roll coating onto a roll frame (1), which 
coating comprises a base layer (2) on the roll frame (1) and a surface 
layer (3) on the base layer (2), and in which method the base layer (2) 
is brought to Its final form after the surface layer (3) has been fonmed 
and cured or solidified, characterized in that the surface layer (3) is 
formed on the base layer (2) and cured or solidified after the base layer 
(2) has been fomfied on the roll frame (1). 

2. The method according to claim 1 , characterized in that the free- 
space-containing base layer (2) is formed first on the roll frame (1), 
after which the surface layer (3) is formed on the base layer (2), and 
after the formation of the surface layer (3), at least a part of the base 
layer (2) is brought into a liquid form. 

3. The method according to claim 1 , characterized in that the base 
layer (2) is formed first on the roll frame (1) at least partly of. such heat- 
setting material that shrinks when cured and cooled, after which the 
surface layer (3) is formed on the base layer (2), and after the 
formation of the surface layer (3) the base layer (2) is cured. 

4. The method according to claim 2, characterized in that the base 
layer comprises a polymer material layer (5) and a reinforcement layer 
(4). 

5. The method according to claim 3, characterized in that the base 
layer comprises a first polymer layer, i.e. adhesive layer (7) and a 
second polymer layer, i.e. a middle layer (8) formed of mutually 
different materials. 

6. The method according to claim 5, characterized in that the first 
polymer layer comprises reinforcement fibres. 
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INTERNATIONAL SEARCH REPORT 



tonal Application No 

/FI2004/050075 



A. CLASSinCATlON OF SUBJECT MATTER , 

IPC 7 B05D7/00 B05D3/02 



According to IntemaHonal Patent Classification (IPC) or to both national classiftoation and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system foUowed by classification symbols) 

IPC 7 B050 D216 F16C B29D B65H B41N 



Documentation searched other than minimum documentation to the extent thai such documents are included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ■ 



CItallon of document, with incUcaUon, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6 409 645 Bl (PAASONEN JAN A ET AL) 

25 June 2002 (2002-06-25) 

Cited In the application 

column 6, line 23 - line 41; figures 4a-4c 

US 5 601 920 A (PAASONEN JAN A ET AL) 
11 February 1997 (1997-02-11) 
column 4, line 40 - line 50; claims 
1,3,12-14,21; figure 2 

US 5 958 533 A (PAASONEN JAN ANDERS ET 
AL) 28 September 1999 (1999-09-28) 
column 4, line 64 - column 5, line 16; 
claims 1,4; figure 3 

US 3 184 828 A (DAMES JR CARL W) 
25 May 1965 (1965-05-25) 
claim 1; figures 2-5,8,9 

-/-- 



m 



Further documents are lisled in the continuation of box C. 



El 



Patent family members are listed in annex. 



*^ Special categories of cited documents : 

'A' document defining the general state of the art wtiich is not 

considered to be of particular relevance 
'E' eartler document but published on or after the Intemalional 

filing date 

'L' document which may throw doubts on priority dalm^s) or 
which is cited to establish the pubOcatlon dale of another 
citation or other special reason (as* specified) 

"O* document referring to an oral disclosure, use. exhibition or 
other means 

*P* document publbhed prior to the Intemational fiOng date but 
later than the priority data claimed 



T' later document published after the intemational fifing date 
or priority date and not In conflld with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed Inventton 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taicen alone 

■V document of particular relevance; the claimed inventbn 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 



Date of the actual completion of the International search 



29 September 2004 



Date of maOIng of the international search report 



06/10/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. S618 Patentlaan 2 
NL-2280HVRIlswOk 
TeL (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized ofTicer 



Slembrouck, I 



Foim PCT/ISA/210 (socond sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



iQjgmationai Application No 

T/FI2004/050075 



^(Continuation) DOCUIUENTS CONSIDERED TO BE RELEVANT 



Category ' Gftation of document, wttti incficatton, where appropriate, of llie relevant passages 



Relevant to claim No. 



us 3 283 714 A (NORRIS WALTER W G ET AL) 
8 November 1966 (1966-11-08) 
column 3, line 33 - line 57 



Foim PCT/ISM21 0 (asnUhiBllon cil ssoond tfieel) ( Januaiy aOM) 



INTERNATIONAL SEARCH REPORT 

Information on patent famDy members 



met 



Brnatlonal Application No 

T/FI2004/050075 



Patent document 




Publication 




Patent family 


Publication 


dtsd in search report 




date 




member(s) 


data 


US 6409645 


Bl 


25-06-2002 


AT 


232921 T 


15-03-2003 








AU 


8068398 A 


30-12-1998 








CA 


2281872 Al 


17-12-1998 ' 








DE 


69811502 Dl 


27-03-2003 








DE 


69811502 T2 


24-07-2003 








EP 


0996786 Al 


03-05-2000 








JP 


2001524199 T 


27-11-2001 








WO 


9856984 Al 


17-12-1998 



US 5601920 A 11-02-1997 



AU 


5442596 A 


23-10-1996 


BR 


9604956 A 


14-07-1998 


CA 


2173534 Al 


07-10-1996 


EP 


0866745 Al 


30-09^1998 


OP 


3373855 B2 


04-02-2003 


JP 


11503087 T 


23-03-1999 


UO 


9631342 Al 


10-10-1996 


US 


5958533 A 


28-09-1999 


US 


5780131 A 


14-07-1998 



US 5958533 A 28-09-1999 



US 


5601920 


A 


11-02-1997 


AU 


5442596 


A 


23-10-1996 


BR 


9604956 


A 


14-07-1998 


CA 


2173534 Al 


07-10-1996 


EP 


0866745 


Al 


30-09-1998 


OP 


3373855 


B2 


04-02-2003 


OP 


11503087 


T 


23-03-1999 


WO 


9631342 


Al 


10-10-1996 


US 


5780131 


A 


14-07-1998 



US 


3184828 


A 


25-05-1965 


DE 


1504702 Al 


09-10-1969 










FR 


1376117 A 


23-10-1964 


US 


3283714 


A 


08-11-1966 


GB 


1045674 A 


12-10-1966 










BE 


632723 A 












CH 


432556 A 


31-03-1967 










DE 


1207401 B 


23-12-1965 










FR 


1358029 A 


10-04-1964 










NL 


293091 A 





Fom PCT/iSA/210 (patent family annex) (January 20O4) 



